Background
==========

Syphilis is a sexually transmitted infection (STI) caused by the Gram-negative spirochete *Treponema pallidum*. If untreated, it manifests as a chronic multisystem disease, which includes ocular morbidity. With effective antibiotic treatment since the mid-20th century, its incidence had reduced, reaching its lowest levels in early 2000.[@b1-imcrj-9-279] However, recent years have seen a resurgence of the disease, coinciding with the new era of human immunodeficiency virus (HIV) coinfection, within men who have sex with men (MSM), and within heterosexual Indigenous (Aboriginal and/or Torres Strait Islander) Australians in remote areas.[@b1-imcrj-9-279]--[@b3-imcrj-9-279]

Known as the "Great Masquerader", ocular syphilis has the potential to mimic a variety of ocular diseases, most commonly uveitis, but also interstitial keratitis, chorioretinitis, retinitis, retinal vasculitis, and optic and cranial neuropathies.[@b4-imcrj-9-279] It presents a diagnostic challenge for ophthalmologists, requiring a high level of clinical suspicion to avoid misdiagnosis and delay in therapy. Compounding the issue is the rise in HIV coinfection, which may equate to more severe ocular inflammation and higher rate of progression to neurosyphilis, the most devastating sequelae of syphilis.[@b1-imcrj-9-279],[@b5-imcrj-9-279],[@b6-imcrj-9-279]

Despite being a rare manifestation of the disease, all routine investigative screening methodologies for ocular inflammation should include syphilis (by means of treponemal-specific and nontreponemal serology) and HIV testing. Once diagnosed, exclusion of the more serious complications arising from syphilitic infections, such as neurosyphilis and cardiovascular compromise, should be undertaken. Ocular syphilis is managed as per treatment protocol for neurosyphilis, namely, penicillin G treatment, with patients requiring prolonged outpatient follow-up.[@b1-imcrj-9-279],[@b5-imcrj-9-279],[@b7-imcrj-9-279]

Case reports
============

All patients provided written informed consent to publish their medical data/images in this case series.

Case 1
------

A 61-year-old male presented with his first episode of right-sided uveitis in September 2011. He was seen by an ophthalmologist and was started on topical steroids and mydriatics. His condition progressed to panuveitis, requiring subsequent vitrectomy in March 2012, with possible fungal contamination of vitreous fluid noted intraoperatively. His contralateral left eye subsequently developed vitritis in June 2012, requiring vitrectomy and intravitreal triamcinolone injection. Although potentially a contaminant, a diagnosis of HSV retinal necrosis was made from positive vitreous aspirate serology, and so he was started on oral acyclovir.

With worsening uveitis, he was eventually referred to the Townsville Hospital with a presenting visual acuity of 6/120 in the right eye, and no light perception and a relative afferent pupillary defect in the left. He was admitted and started on intravenous (IV) acyclovir. Repeat vitreous aspirate excluded HSV1/2, VZV, and toxoplasmosis and returned negative microbial studies. A previous metallic foreign body in the lower lid precluded obtaining magnetic resonance imaging studies. Repeat screening serology returned positive syphilis finding (Angiotensin converting enzyme, 18; rapid plasma reagin \[RPR\], reactive 1:128; *Treponema pallidum* particle agglutination assay \[TPPA\] and enzyme immunoassay, reactive) with subsequent negative STI screening, including HIV. He was transferred under the care of physicians and started antibiotic treatment for syphilis. Lumbar puncture (LP) and echocardiogram (ECHO) findings excluded further cardiovascular and neurological syphilitic sequelae.

He was reviewed in the outpatient department 2 weeks after his initial presentation to Townsville Hospital and diagnosed with a right total retinal detachment, requiring a vitrectomy with oil and scleral buckle. Postsurgical follow-up demonstrated a visual acuity of 6/60 in the right and no perception to light in the left eye.

Case 2
------

An otherwise healthy 74-year-old male presented to the emergency department at Townsville Hospital, with an acute episode of decreased left central vision, having a visual acuity of counting fingers in the left and of 6/7.5 in the right. Bilateral scotomas to confrontation and a localized creamy white lesion of his left macula were clinically noted. Humphrey visual field identified a right arcuate and left central defect with reduced reliability. With cilioretinal artery occlusion as a differential, fundus fluorescein angiography was performed, identifying disk hyperfluorescence and possible infiltrative/compressive lesions of the left eye ([Figure 1](#f1-imcrj-9-279){ref-type="fig"}). Further investigations for optic neuritis were ordered, including a computed tomography angiography head (an magnetic resonance imaging was discounted because of a history of a spinal stimulator). Radiological imaging was normal and screening results returned positive syphilis serology (angiotensin converting enzyme, 40; RPR, reactive \>1:512; TPPA and enzyme immunoassay, reactive) with negative STI screening, which included HIV. He was admitted under the medical team for extended IV benzylpenicillin treatment. Sexual history enquiries made revealed previous MSM behavior. An LP was not performed, but an ECHO demonstrated an ejection fraction of 58% with a dilated ascending aorta; subsequent computed tomography angiography confirmed aortic dilation with no aneurysm. Ophthalmology follow-up 4 months after initial presentation demonstrated improved visual acuity (right, 6/7.5; left, 6/23 improving to 6/9 with pinhole) and visual field defect following completion of syphilis treatment.

Case 3
------

A 49-year-old HIV positive male presented with a 2-week history of sudden-onset left central scotoma, associated with a 2-month history of left temporal photopsia. His left visual acuity on initial presentation was noted to be 6/90. On optical coherence tomography, diffuse disruption of the left retinal pigment epithelial layer, which was associated with mild vitritis and two focal pale subretinal lesions clinically, was noted. His HIV diagnosis was made 3 years earlier, likely secondary to heterosexual infection (denied IV drug use or MSM-related behaviors), and he was on highly active antiretroviral therapy, maintaining a preserved CD4 count of \>400 on presentation. He was also in remission following chemotherapy and surgical treatment for diffuse large B-cell lymphoma.

A clinical suspicion of syphilitic retinitis was made, and screening blood for chorioretinitis returned positive syphilis serology (RPR, reactive 1:128; TPPA, reactive). He was admitted under infectious diseases for treatment of ocular syphilis, completing an extended 2-week course of IV benzylpenicillin. He was reviewed 5 weeks later in the ophthalmology outpatient department, demonstrating complete resolution of clinical findings and a returned left visual acuity of 6/6.

Discussion
==========

Although the incidence of syphilis is highest in developing nations, accounting for 90% of all new syphilis cases, the reducing prevalence in developed countries has been attributable to the use of antibiotics, notably penicillin.[@b4-imcrj-9-279] However, since 2000, the worldwide incidence of syphilis has been on a steady rise; the highest rate primarily among MSM, and recent outbreaks involve coinfection with HIV (reported to be as high as 70%).[@b1-imcrj-9-279] The incidence of syphilis in Australia is also increasing, with current levels being the highest in recorded history.[@b3-imcrj-9-279] In line with worldwide trends, syphilitic infection in Australia is primarily observed in MSM (accounting for 89% of new diagnoses), with a threefold increasing trend seen over the past 10 years, currently 15.9 per 100,000 (2014).[@b3-imcrj-9-279] It is also highly prevalent among heterosexual Aboriginal and Torres Strait Islander (Indigenous) people in remote Australia, who have a fourfold higher rate compared to non-Indigenous Australians and an overall incidence of 49 per 100,000 (2014).[@b2-imcrj-9-279],[@b3-imcrj-9-279] In accordance with ongoing outbreaks in remote Western Australia, Northern Territory, and Queensland, levels have almost tripled among Indigenous children aged 15--19 years in the past 4 years.[@b2-imcrj-9-279] Furthermore, the rate of syphilis among MSM was the highest in HIV-confected individuals (8%) compared to HIV-negative men (2%).[@b3-imcrj-9-279]

The resurgence of syphilis in recent years has also seen a global increased reporting of ocular syphilis.[@b8-imcrj-9-279] Known as the great masquerader, syphilis can involve all ocular structures throughout the different stages of infection, although typically occurs during the secondary or latent stage.[@b8-imcrj-9-279],[@b9-imcrj-9-279] Initial presentation to the ophthalmologist may include nonspecific symptoms of headache, eye pain, rash, with an elevated erythrocyte sedimentation rate, and no subsequent response to prednisolone.[@b10-imcrj-9-279] Despite its low incidence, ocular syphilis may represent the only systemic manifestation of syphilitic disease, with failure of prompt diagnosis and treatment leading to possible further transmission of a highly contagious infection, poor visual outcome, and severe neurological compromise with progression to neurosyphilis.[@b8-imcrj-9-279]

The most common ocular disorder in acquired syphilis is uveitis (5% cases), comprising anterior uveitis, posterior uveitis, panuveitis, and/or keratouveitis.[@b11-imcrj-9-279],[@b12-imcrj-9-279] Recent literature has suggested that the main features constituting ocular syphilis are nongranulomatous inflammation, with posterior segment involvement (commonly vitritis, but also necrotizing retinitis, with serous retinal detachment; posterior placoid chorioretinitis, with peripapillary areas of subretinal pallor and acute retinal necrosis, papillitis, and retinal vasculitis).[@b8-imcrj-9-279],[@b13-imcrj-9-279],[@b14-imcrj-9-279] Poor visual prognosis has previously been reported in cases associated with sequelae, resulting in retinal damage (such as occlusive retinal vasculitis) and prolonged intraocular inflammation (such as posterior synechiae and cataracts).[@b15-imcrj-9-279] Poor visual prognosis may also arise from delayed treatment and diagnosis; patients with acute peripheral retinal necrosis and vasculitis may be inappropriately treated with antiviral therapy.[@b9-imcrj-9-279] Finally, syphilitic uveitis is commonly associated with elevated intraocular pressure; syphilis is one of the leading causes of secondary glaucoma in uveitis.[@b9-imcrj-9-279],[@b15-imcrj-9-279]

Ocular syphilis may also present with optic nerve involvement, atrophy, inflammatory disk swelling, papilledema, and gummatous optic disk.[@b9-imcrj-9-279],[@b15-imcrj-9-279] Interestingly, optic disk swelling has been reported in 13% of patients with posterior segment involvement.[@b14-imcrj-9-279],[@b15-imcrj-9-279] Bilateral optic nerve involvement (tabes optica) with progressive binasal hemianopia has been described.[@b16-imcrj-9-279] Stromal keratitis, scleritis, and episcleritis have also been documented to occur.[@b17-imcrj-9-279],[@b18-imcrj-9-279]

Given its masquerading capabilities, ophthalmologists require a high degree of clinical suspicion to screen for signs and symptoms of syphilis.[@b19-imcrj-9-279] Serologic testing for syphilis (treponemal and nontreponemal) should occur particularly if ocular inflammation has unusual characteristics, if inflammation is severe with treatment delay likely to lead to further damage, for a positive sexual history or high-risk patient populations; for concomitant scleritis and uveitis; for an intraocular granuloma or retinal inflammation; and for poor response to steroids.[@b13-imcrj-9-279] All sexual partners should also be screened via a specialized sexual health services. Furthermore, given the shared risk factors, strong association with syphilis reemergence, and possible increased risk of progression to neurosyphilis, HIV coinfection should also be routinely tested. Once diagnosed, it is recommended that all patients with ocular syphilis undergo an LP for cerebrospinal fluid (CSF) analysis to exclude other manifestations of neurosyphilis.[@b20-imcrj-9-279]

With ocular syphilis representing a manifestation of neurosyphilis, current treatment guidelines advice treatment as per neurosyphilis, with prompt IV penicillin G highly effective in resolving the infection.[@b7-imcrj-9-279],[@b20-imcrj-9-279] In the setting of ocular inflammation, adjunctive use of steroids (along with concurrent antibiotic therapy) may be of benefit: topical steroids for interstitial keratitis and anterior uveitis, and systemic steroids for posterior uveitis, scleritis, optic neuritis, and in cases of profound visual loss.[@b7-imcrj-9-279],[@b21-imcrj-9-279]

Once treatment is initiated, patients should be followed up clinically and with serial syphilis serology and LPs carried out at regular intervals following treatment: 6, 12, and 24 months. Failure of nontreponemal titer levels to decline fourfold within 6--12 months may be an indication of treatment failure or possible reinfection.[@b22-imcrj-9-279],[@b23-imcrj-9-279] Patients with HIV coinfection may display a slower rate of decline and treatment failure may be more common, thereby requiring a more stringent clinical and serological follow-up period (3, 6, 9, 12, and 24 months).[@b7-imcrj-9-279],[@b22-imcrj-9-279] Thus, successful treatment of ocular syphilis results in resolution of ocular inflammation, decline in nontreponemal antibody titers, and normalization of CSF pleocytosis.[@b7-imcrj-9-279],[@b22-imcrj-9-279],[@b23-imcrj-9-279] Although the three cases described demonstrated varied visual outcomes, they all received appropriate treatment and showed resolution of syphilis infection by the end of their follow-up period.

Conclusion
==========

Ocular syphilis can be misdiagnosed at first presentation, owing to the wide range of ocular manifestations. Mirroring worldwide trends, the prevalence of infection in Australia is increasing, particularly in MSM, but also within heterosexual Indigenous Australians. There should be a low threshold to test patients with ocular inflammation for syphilitic disease. If a patient is diagnosed with ocular syphilis, they should be tested for other STIs, including HIV. LP and subsequent CSF analysis should be carried out in all patients with ocular involvement. Treatment follows the same guidelines as per neurosyphilis, and topical ocular and systemic steroids may be warranted depending on the level of ocular involvement. Follow-up is required with repeat nontreponemal serology and LPs for up to 2 years to establish successful treatment.
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![Left fundus photographs of a 74-year-old male.\
**Notes: (A)** Fundus at presentation showing a creamy-white lesion above the superior arcade and extending to involve the macular. **(B)** Red-free filter of the same image allowing visual enhancement of the lesion. **(C)** Venous phase angiogram identifying disk hyperfluorescence. **(D)** Fundus photograph of the same eye following treatment completion with IV benzylpenicillin.\
**Abbreviation:** IV, intravenous.](imcrj-9-279Fig1){#f1-imcrj-9-279}
